Chronic testicular pain is a common presenting problem in urology and general practitioner's clinics. There seems to be an increase in such referrals due to public awareness of testicular cancer. With an increase in easily available information by the media the last decade has seen an explosion in magazines focusing on men's health and 'men's problems'. Similarly the internet abounds with easily accessible websites devoted to health concerns giving voluminous information to consult. A major side effect of this however is anxiety about one's own problems, encouraging the individual to seek further medical advice and reassurance.
Review
sis is not always possible. Chronic orchialgia is not the preserve of the urologist alone and input of other disciplines like psychiatric and pain teams may be beneficial in selected cases. In this review we will look at the causes, investigations and management of chronic orchialgia. A search was performed of the Cochrane Database, Medline, PubMed and medical textbooks in the preparation of this review.
Etiology
Pain experienced in scrotal and testicular areas has varied origins including abdominal visceral causes due to its development in the abdominal cavity. During its descent in intrauterine life, the testis carries autonomic nerve supply and vasculature with it. The nerves travel along the testicular vessels to the aortic and renal plexuses. Both testis (T10-T12) and epididymis (T12-L1) are innervated from the presacral ganglia. The genital branch of genitofemoral and ilioinguinal nerve provide sensory innervation for the anterior scrotal wall. The posterior surface of the scrotum is innervated by scrotal branches of the superficial perineal nerve, via the perineal branch of the pudendal nerve (S1-S3).
In mammalian experiments, Rauchenwald et al. [2] have demonstrated additional afferent and efferent fibers to the pelvic plexus along the vas deferens with a smaller testicular contribution coming from the sacral parasympathetic nerves. There is also bilateral criss-cross innervation of the testes [3] . Testis innervation is exemplified by colicky pain in the ureter which may relate to the inner surface of the scrotum (genital branch of genitofemoral nerve L1). Similarly back pain may radiate to the testicle due to sensory nerve root irritation (T10-L1). Inguinal hernias may stretch the genitofemoral and ilioinguinal nerves causing discomfort in the scrotum and testes. Testicular pain secondary to compression or injury of the ilioinguinal, genitofemoral and iliohypogastric nerves may be caused by surgery for hernia [4] .
Similarly referred pain has also been described in entrapment neuropathies of the pudendal nerve [5] , tendonitis of the pubic attachment of the inguinal ligament, gluteal fibrositis, pelviureteric junction obstruction, iliac and aortic aneurysms [6] . The pudendal nerve is predisposed to entrapment causing scrotal and perineal pain. The pudendal nerve entrapment may occur at two points -firstly, at the level of ischial spine, and secondly, as it runs under the levator ani through the pudendal canal [7] .
Other causes of testicular pain could be classified according anatomical origin: epididymal, testicular, cordrelated, and scrotal. The causes could be inflammatory, infective, neoplastic, traumatic, and iatrogenic. All these origins of pain are summarized in table 1 .
Clinical Assessment
The key to successful assessment remains the history and establishing a good rapport with the patient. The evaluation will diagnose underlying causes and assess the effect of the condition on the patient's daily life and mental state. Pain is assessed with regard to site, laterality, intensity, duration, type, radiation, aggravating and relieving factors. The character of the pain may vary from an acute intermittent sharp pain to a dull constant ache. Aggravating and relieving factors need assessment, for example activities such as touching (hyperesthesia), sitting, lifting heavy materials and intercourse. Wearing It is important to enquire and look for any associated lumps. Contrary to popular belief a fair proportion of testicular tumors do present with pain. If any abnormal swelling is noted, scrotal ultrasound is necessary to exclude neoplasm. Trauma-induced pain may alert the patient more to the testicular symptoms in the presence of a neoplasm due to hemorrhage into the tumor.
Chronic orchitis or epididymitis is associated with pain and swelling of the testis may be due to accompanying lower urinary tract symptoms. There may be a preceding history of sexually transmitted diseases. It is also important to know whether testicular pain is part of chronic prostatitis/chronic pelvic pain syndrome. In these patients there may be a history of associated perineal, suprapubic, penile or ejaculatory pain. In orchitis, the testis itself is globally tender and may feel quite hard like a neoplasm, and again an urgent scrotal ultrasound is recommended. Epididymitis will reveal a tender and enlarged epididymis. Recurrent epididymo-orchitis may lead to low-grade pain due to scarring. In chronic epididymo-orchitis, particularly due to tuberculosis, pain may not be the main feature. Intermittent torsion of the testicle may also present as chronic orchialgia. The history will elicit recurrent episodes of acute scrotal pain and testes may have a horizontal lie. This is principally a clinical diagnosis and exploration and fixation is advisable to prevent further torsion, subsequent pain and gangrene of the testis.
A hydrocele or epididymal cyst would be described by the patient as a swelling of the testicle associated with or without a dull ache. Impalpable testis due to tense hydrocele can be visualized with ultrasound. Large epididymal cysts may be confused with a hydrocele and again sonography will differentiate the two. The other differentials of an extratesticular lesion include sperm granuloma and spermatocele.
It is useful to examine the patient in the standing and lying down positions as entities like hernia and varicocele are better visualized in the standing position. The hernial orifices are examined for occult hernia. Getting above the swelling is not possible in inguinoscrotal hernias due to the increased thickness of the cord. If the patient is experiencing intermittent obstruction in the hernia, there may be radiation of pain felt in periumbilical region. Testicular pain can result from nerve entrapment or cord fibrosis due to previous groin surgery.
Pain following vasectomy is due to epididymal engorgement and is present in 33% of patients 4 years after vasectomy with only 15% finding the pain troublesome [8] . Pain may be a continuous or intermittent dull ache and even periodic in nature with tenderness and distension of epididymis.
Varicoceles may cause dragging pain on standing and relief is obtained by lying down. They also feel like a 'bag of worms' and are seen better on standing. Occasionally arteriovenous fistula in the cord may cause testicular pain [9] .
As already mentioned, lower urinary tract symptoms due to bladder outflow obstruction, urethral stricture and prostatitis may cause testicular pain. A history of sexually transmitted diseases may be significant in diagnosing prostatitis and urethral stricture. Digital rectal examination helps to evaluate prostatic hypertrophy, and the presence of tenderness or edema indicates prostatitis.
A history of abdominal and vague musculoskeletal symptoms may suggest irritable bowel syndrome or aneurysms. Radiculitis-induced scrotal pain may be associated with positive neurological examination.
Investigations

Urine Analysis
All patients should have urine tested at least by a dipstick or by microscopy followed by urine culture where indicated. A fair proportion of patients with orchitis, epididymitis, and prostatitis have negative cultures. In suspected cases of prostatitis, lower urinary tract localization studies are of limited value as only 10% of chronic prostatitis patients have bacterial infection [10] . However, a definitive diagnosis is obtained with the Meares-Stamey four-glass test, or the two-glass test (pre-and postmassage screen), helps to differentiate between chronic bacterial prostatitis and chronic pelvic pain syndrome.
Imaging
Ultrasound of Testes. The most reliable imaging modality in the management of chronic testicular pain is ultrasonography of the testis and inguinal region. This is a particularly useful tool in diagnosing intrascrotal lesions that are not impalpable. Lau et al. [11] observed that in patients with testicular pain of 1 14 days duration sonography detected lesions in 38% of patients with no clinical findings with a sensitivity of 71.4% and specificity of 90.9%.
Abdominal Ultrasound. Patients with symptoms of voiding dysfunction need bladder ultrasonography and uroflowmetry to assess bladder emptying. In these patients voiding charts and cystometric studies are also useful adjuncts.
Transrectal Ultrasonography. Transrectal ultrasound plays a limited role in prostatitis, although it may help to rule out underlying prostatic calculi, congenital cysts or collections.
Computed Tomography. Computed tomography with or without urography will help to detect urolithiasis and other abdominal conditions.
Magnetic Resonance Imaging. MRI plays a role in the diagnosis of radiculitis. It has also been applied in recent years to imaging of the scrotum [12, 13] and sonographically indeterminate testicular lesions [14] . MRI also enhances the certainty of the diagnosis of malignancy of nonpalpable testicular lesions, particularly in conditions that generally give equivocal diagnosis with ultrasonography. MRI allows characterization of scrotal masses as intratesticular or extratesticular. It also demonstrates various types of lesions and tissue, including cysts or fluid, solid masses, fat, and fibrosis.
Management
From the outset it is important to be honest with the patient and make him understand that there is no 'magic cure' thereby gaining the patient's trust. He is also made aware that further consultations, investigations and interventions may be necessary. The financial implications of chronic orchialgia are significant in terms of work time lost, and therefore careful and meticulous note taking is necessary as these records are likely to be scrutinized if the patient is seeking financial compensation. One of the utmost priorities is the exclusion of a testicular neoplasm and ultrasound is therefore advisable in all patients.
The management depends on the cause or presumed etiology of testicular pain. It is often the case, however, that no particular cause is found. The management of idiopathic pain will be discussed later. If there is clinical, microbiological or radiological evidence of epididymitis, orchitis or prostatitis, then a combination therapy of doxycycline with a fluoroquinolone will cover most organisms. Empirical treatment with broad-spectrum antimicrobials is useful if the diagnosis of prostatitis is clinically suspected. The fluoroquinolones are the first choice of therapy for chronic bacterial prostatitis, in particular levofloxacin which is as effective as ciprofloxacin but shows a better prostatic penetration and is given once daily [10] .
␣ -Adrenoceptor-blocking agents like tamsulosin, doxazosin or alfuzosin may be used in the presence of bladder outflow obstruction and prostatitis. If an intrascrotal lesion, such as hydrocele, spermatocele or varicocele, is found, then surgical treatment may be offered with a good chance of success [15] . It is imperative to stress that surgery does not necessarily improve orchialgia.
Management of inguinal hernia depends on the severity of symptoms and type of hernia. Post-hernia groin and testicular pain may be managed by injection therapy, removal of the mesh and ilioinguinal nerve transaction by laparoscopic or by open approach [16] . The success of surgical treatment of post-vasectomy pain is dependent on careful selection of patients and operative intervention. Nearly a third of patients develop post-vasectomy orchialgia, but ! 50% of these patients require intervention [8] . Alleviation of pain is possible with excision of vasectomy nodules. Similarly, epididymectomy resolves pain in 95% of cases with painful epididymides [17] . The probable mechanism of this relief is due to excision of obstructed, granulomatous and fibrotic epididymis [18] . Intermittent torsion of the testicle is a clinical diagnosis and is managed by fixation of both testes.
If the pain is extratesticular in origin, then a referral to the appropriate specialist is made for further management, e.g. vascular surgeons for aneurysms, gastroenterologists for irritable bowel, or orthopedic surgeons for vertebral disease.
Idiopathic Testicular Pain
If no cause is found after full and thorough assessment, a referral to 'pain clinic' may be imperative. Pain clinics offer the expertise in nonsurgical management including interventional therapy, pharmacotherapy, and psychotherapy centered around pain management programs.
Pharmacological Treatment
Appropriate selection and titration of analgesic drugs is necessitated by: (1) the different etiologies and mechanisms of pain, (2) wide variation in reported symptoms (symptom heterogeneity) arising from similar degrees of pathology, and (3) very large inter-patient variability in response to analgesic drugs.
The established principle of a step-wise increase in analgesic strength (from simple analgesics to opioids) in the World Health Organization's three-step analgesic ladder was first published in 1986 and subsequently revised in 1996 [19] ( fig. 1 ) . The guidelines also emphasize the ben-efits of multimodal therapy by recommending the concomitant use rather than substitution of simple analgesics and adjuvant medications at each step.
Paracetamol and Non-Steroidal Anti-Inflammatory Analgesic Drugs. Paracetamol, within its dose recommendations, is a very safe and effective analgesic; paracetamol and non-steroidal anti-inflammatory drugs (NSAIDs) being devoid of central depressant or moodaltering effects are ideal either alone or in combination and provide multimodal analgesia. As these agents have a ceiling effect, they require careful titration with respect to their renal, hepatic and gastrointestinal side effect profile. NSAIDs in particular are useful as the main analgesic agents for moderate pain, or for adjuvant therapy with opioids being used for severe pain. However, their longterm usage is fraught with problems associated with nonspecific cyclooxygenase (COX-1) inhibition which could lead to loss of gastric cytoprotection, renal homeostasis, and platelet dysfunction. It is therefore advisable to use them sparingly and on a short-term basis.
Adjuvant Drugs. Neuropathic pain symptoms, classically presenting as 'burning', 'shooting' or 'stabbing', usually reflect peripheral or central neural sensitization and may be associated with allodynia, numbness and diminished thermal sensation. Such symptoms respond poorly to simple analgesics. Monoaminergic, tricyclic and anticonvulsant drugs remain the mainstay of treatment for such vague symptoms. Amitriptyline and selective serotonergic reuptake inhibitors act on descending noradrenergic and serotonergic pathways. Though traditionally used as antidepressants in higher dosage, low-dose treatment is quite beneficial in chronic pain management [20] . Gabapentin and pregabalin were developed as GABA mimetics and are currently licensed for neuropathic pain management. They tend to bind with a higher affinity to the ␣ 2 ␦ subunit of voltage-gated calcium channels at the neuronal level. There is a consistent evidence that they selectively inhibit noxious evoked responses in models of neuropathy and inflammation. Gabapentin has been shown to be effective in the range of 900-1,800 mg/day, though doses up to 3,600 mg daily may be required. Although initial dosing may commence at 300 mg 3 times a day in the elderly, it may be preferable to start at just 300 mg/night. Dose escalation/titration to achieve therapeutic pain relief commonly requires a duration of 3-6 weeks. Pregabalin has a predictable pharmacokinetic profile with a linear dose plasma relationship. It offers an additional advantage of twice-daily dosing and is effective at a starting dose of 75 mg twice daily. However, it is important to understand that there is unpredictable individual variation to the beneficial response to each drug. These drugs have common side effects relating to dizziness, somnolence and dry mouth.
Opioids. The effectiveness of opioids in neuropathic pain is increasingly being recognized. Weak opioids are commonly used with paracetamol and form the second step of the WHO pain ladder. In the past, this has largely been with codeine or dextropropoxyphene, and more recently also with tramadol. The multimodal mechanisms of tramadol make it the first-choice opioid for moderate neuropathic pain. Although rarely indicated in benign testicular pain, unresponsive pain symptoms might ultimately necessitate stronger opioids including morphine and buprenorphine. Various routes and formulations are now available, however these medications are associated with dependence and tolerance and titration should be left to specialized pain units.
Minimally Invasive Interventions
The genital branch of the genitofemoral and ilioinguinal nerves provide sensory innervation for the anterior scrotal wall. A diagnostic nerve block with a local anesthetic and steroid is quite safe and may provide benefit. If the diagnostic nerve block is successful, it can be either safely repeated or pulsed radiofrequency treatment may be offered [21] . Symptom relief has been noted following blockade of the pelvic plexus via transrectal injection [22] .
Pulsed radiofrequency is a new technique wherein a peripherally placed tip of an electrode near the nerves delivers a large current density of 2 ! 10 4 A/m 2 . This cur- rent can be safely applied to the nerve without either heating it or creating a histologic lesion. A 20-ms pulse of 50,000 Hz at a frequency of 2/s is applied for 2 min and the temperature remains at ! 42 ° C.
Microsurgical denervation of the cord was first described in 1978 by Devine and Schellhammer [23] . Its aims are to divide all nerve fibers travelling with the spermatic cord. Levine et al. [24] reported their experience with 7 cases and 6 patients had complete resolution of symptoms. They noted a positive correlation between a response to initial cord block and eventual surgical outcome. Cadeddu et al. [25] reported similar results with a transperitoneal laparoscopic approach with 7 of their 9 cases reporting significant improvement in pain. Therefore, if all measures are exhausted and the patient has a response, albeit temporary, to cord blockade, microsurgical denervation may be recommended.
Orchidectomy
Orchidectomy may be the final operative intervention in these patients. However, 80% of patients may continue to have orchialgia despite orchidectomy [26] . Orchidectomy should not be rushed into until all other testis-preserving strategies are considered. The patient should also be counseled that despite the testicle being removed he may still have pain. Again it is important to document all the clinical advice given to the patient. An algorithm of management is presented in figure 2 .
Conclusion
In summary, the approach to the management of chronic orchialgia includes not only the goal of resolution of symptoms but also the mental state of the patient. Relief of symptoms is not always possible and gaining an insight into the patient's concerns and empathizing with their condition is paramount to helping them cope with their symptoms. Extrascrotal etiologies should not be forgotten and therefore a careful assessment is required, sometimes with the help of other specialists. Surgery should not be undertaken lightly for there is no guarantee that there will always be resolution of symptomatology and the patient should be counseled accordingly. Surgery should be reserved for those cases where an underlying abnormality is noted. With the emerging use of microsurgical denervation of the cord, orchidectomy should really be considered the absolute last option. 
